N-terminal labeling of proteins using initiator tRNA.
Methodology based on tRNA mediated protein engineering is described for the introduction of fluorophores and other labels at the N-terminus of proteins produced in cell-free translation systems. One method for low-level (trace) N-terminal labeling is based on the use of an Escherichia coli initiator tRNA(fMet) misaminoacylated with methionine modified at the alpha-amino group. In addition to the normal formyl group, the protein translational machinery incorporates the fluorophore BODIPY-FL and the affinity tag biotin at an N-terminal end of the nascent protein. A second method for higher N-terminal labeling uses a chemically aminoacylated amber initiator suppressor tRNA and a DNA template which contains a complementary amber (UAG) codon instead of the normal initiation (AUG) codon. This more versatile approach is demonstrated using a variety of N-terminal markers including fluorescein, biotin, PC-biotin, and a novel dual marker conjugate (Biotin/BODIPY-FL).